Improvement of the CRISPR-Cas9 mediated gene disruption and large DNA fragment deletion based on a chimeric promoter in Acremonium chrysogenum.
Acremonium chrysogenum has been employed in the industrial production of cephalosporin C (CPC). However, there are still some impediments to understanding the regulation of CPC biosynthesis and improving strains due to the difficulty of genetic manipulation in A. chrysogenum, especially in the CPC high-producing strain C10. Here, an improved CRISPR-Cas9 system was constructed based on an U6/tRNA chimeric promoter. Using this system, high efficiency for single gene disruption was achieved in C10. In addition, double loci were simultaneously targeted when supplying with the homology-directed repair templates (donor DNAs). Based on this system, large DNA fragments up to 31.5 kb for the yellow compound sorbicillinoid biosynthesis were successfully deleted with high efficiency. Furthermore, CPC production was significantly enhanced when the sorbicillinoid biosynthetic genes were knocked out. This study provides a powerful tool for gene editing and strain improvement in A. chrysogenum.